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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )^ Responsive to communication(s) filed on 17 July 2006 . 
2a)D This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) K Claim(s) 77-140 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 77-140 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Detailed Action 

1 . Applicant's response to the Requirement for Restriction, filed on July 17, 2006 is 
acknowledged. Applicant has elected the invention of Group I, claims 77-140, drawn to a 
method for screening chemical compounds for the ability to decrease in vivo levels of A-beta 
peptide in a gene-targeted rodent containing a human mutation of the presenilin-1 (PS-1) gene 
and a rodent amyloid precursor protein (APP) gene having a human FAD Swedish mutation of a 
humanized A-beta nucleotide sequence 

Within Group I, Applicant has elected the human presenilin mutation species P264L. 
Applicant has also elected the P264L nucleotide codon species CTT. 

2. Election of Applicant's invention(s) was made with traverse. Applicant argues that the 
searching for and examining all 76 human presenilin mutations recited in Claims 137-140 and, in 
particular, all P264L nucleotide codons would not be unduly burdensome. The Examiner finds 
this argument unpersuasive and has explained in the Requirement for Restriction that the 
mutations do not share a common core structural element and will yield distinctly different 
proteins. Furthermore, the Examiner has explained that although each altered codon 264 will 
result in a new codon for a leucine amino acid rather than a proline amino acid, only one P264L 
codon alteration will impart a novel and useful Aflll restriction site when placed in context with 
the altered codon 265 recited in claims 127, 130, 133 and 136, and thus the codons are 
structurally and functionally distinct. 

Accordingly, the restriction and election requirement is deemed proper and therefore 
made FINAL. 



3. Claims 77-140 are under consideration. 
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Priority 

4. This Application is a divisional of 09/62 1 ,897, filed on July 20, 2000. Applicant's claim 
for priority under 35 U.S.C. 1 19(e) regarding the parent provisional application 60/057,069, filed 
on August 29, 1997 and 35 U.S.C. 120 regarding the parent application 09/041,185, filed on 
March 10, 1998 is acknowledged. 

The subject matter of the claims in the instant application are not supported by the 
disclosures of the parent provisional application 60/057,069, filed on August 29, 1997, nor the 
parent application 09/041,185, filed on March 10, 1998. However, the presently pending subject 
matter is supported by the disclosure of application 09/621,897, filed on July 20, 2000. 

Accordingly, the effective priority date of the instant application is granted as July 20, 

2000. 



Information Disclosure Statement 

Applicant has filed Information Disclosure Statements (IDSes) on April 15, 2004 and 
April 29, 2004, provided more than 100 references. The Examiner was able to consider these to 
the extent of time allowable and requests the Applicant to distinctly identify with a concise 
explanation of relevance any statements within a citation directly applicable to the instantly 
claimed invention. Duplicate citations were found to exist, and thus one representative citation 
for each respective duplicate has been lined through and noted as duplicates ("dup"). The signed 
and initialed PTO Forms 1449 are mailed with this action. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 
The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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5. Claims 77-140 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 

While determining whether a specification is enabling, one considers whether the claimed 
invention provides sufficient guidance to make and use the claimed invention. If not, whether an 
artisan would have required undue experimentation to make and use the claimed invention and 
whether working examples have been provided. When determining whether a specification meets 
the enablement requirements, some of the factors that need to be analyzed are: the breadth of the 
claims, the nature of the invention, the state of the prior art, the level of one of ordinary skill, the 
level of predictability in the art, the amount of direction provided by the inventor, the existence 
of working examples, and whether the quantity of any necessary experimentation to make or use 
the invention based on the content of the disclosure is "undue" {In re Wands, 858 F.2d 731, 737, 
8 USPQ2ds 1400, 1404 (Fed. Cir. 1988)). Furthermore, USPTO does not have laboratory 
facilities to test if an invention will function as claimed when working examples are not 
disclosed in the specification. Therefore, enablement issues are raised and discussed based on the 
state of knowledge pertinent to an art at the time of the invention. And thus, skepticism raised in 
the enablement rejections are those raised in the art by artisans of expertise. 

The Breadth of the Claims and The Nature of the Invention 

The claimed product invention(s) is drawn to gene-targeted rodents (Claims 77-92 and 
125-140) comprising three distinct genetic elements: 

A) heterozygous or homozygous for a gene-targeted knock-in mutation of the rodent 
presenilin-1 (PS-1) gene, wherein the mutation is a PS-1 mutation discovered in human 
Familial Alzheimer's disease, 

B) heterozygous or homozygous for an amyloid precursor protein (APP) transgene 
having a human FAD Swedish mutation, and 

C) a knock-in mutation of the endogenous rodent APP gene, wherein the mutation 
comprises a "humanized" A-beta nucleotide sequence. 
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The claimed method inventions are directed to methods using the claimed rodents 
(Claims 77-92 and 125-140) for: 

i) screening chemical compounds for the ability to decrease in vivo levels of A-beta40 or 
A-beta42 peptide, obtaining a tissue sample from the claimed rodent, e.g., brain tissue, 
non-brain tissue, and body fluids, and measuring the relative amount of A-beta40 or A- 
beta42 peptide in the tissue sample (Claims 93-108), and 

ii) identifying chemical compounds for treating Alzheimer's disease, wherein the 
compound has the ability to decrease in vivo levels of A-beta40 or A-beta42 peptide, the 
method comprising the steps of obtaining a tissue sample from the claimed rodent, e.g., 
brain tissue, non-brain tissue, and body fluids, and measuring the relative amount of A- 
beta40 or A-beta42 peptide in the tissue sample, wherein a decrease in the amount of A- 
beta peptide in the assayed tissue sample is indicative of a compound that can be used to 
treat Alzheimer's disease (Claims 109-124). 

The claims are broad for encompassing an enormous genus of rodents in the animal 
kingdom. The art teaches that there are approximately 4,000 rodent species, divided into three 
major groups or sub-orders, Sciuromorpha, Myomorpha and Hystricomorpha, and more than 30 
families. The diversity of instantly claimed rodent genus reasonably encompasses, for example, 
squirrels, chipmunks, beavers, woodchucks, prairie dogs, hamsters, lemmings, voles, porcupines, 
capybaras, agoutis, chinchilla, as well as many species whose common names include the term 
"rat" (columbia.thefreedictionary.com/rodent). When the claims are analyzed in light of the 
specification, the inventive concept is a murine model for Alzheimer's disease. 

The claims are also broad for using narrative and descriptive language as applied to the 
structural nucleic acid sequence of "a human FAD Swedish mutation", thus encompassing an 
enormous genus of FAD mutations in humans having an undefined degree of Swedish ethnicity 
which is entirely irrelevant to the structural nature of the FAD mutation, and thus places 
essentially no restrictions as to the genetic sequence of the inventive FAD mutation extant in the 
gene-targeted mouse. When the claims are analyzed in light of the specification, the inventive 
concept is the introduction of a transgene into the murine genome that encodes the APP double 
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mutation K595N and M596L found in human patients of Swedish descent (page 6, lines 2-14), 
and which is genetically propagated in the mouse line Tg2576 (Hsiao et al, 1996), and thus 
indicated herein as Tg2576 or APP695Swe. 

The claims are broad for encompassing an enormous genus of "humanized" A-beta 
nucleotide sequences. Again, narrative and descriptive language is applied to a structural 
element, that is the nucleotide sequence encoding an A-beta polypeptide. When the claims are 
analyzed in light of the specification, the inventive concept is the gene-targeted knock-in of the 
murine APP locus, wherein the knocked-in mutation encodes the APP695Swe mutation, K595N 
and M596L described above, along with an additional modified amino acid sequence (Reaume et 
al, 1996, page 23382, Figure 1), and thus indicated herein as APP NLh . 

The claimed methods are broad for encompassing a vast genus of structurally diverse 
compositions. Applicant contemplates the compounds to be "any identifiable chemical or 
molecule", e.g. a peptide, a protein, a sugar or a nucleotide (page 19, lines 20-24). 

The State of the Prior Art, The Level of One of Ordinary Skill and The Level of Predictability 
in the Art 

While the state of the art of transgenics is such that one skilled in the art can deliver and 
express a gene in a desired animal, it is not reasonably predictable for one skilled in the art to 
produce any transgenic animal that exhibits a desired phenotype, regardless of whether a gene 
targeted modification technique, rather than the traditional introduction of a desired exogenous 
protein-encoded construct, is used to introduce the recombinant nucleic acid into embryonic 
cells. 

Applicant contemplates that by targeting any DNA vector construct encoding any 264 
codon-mutant PS-1 gene product (PS-1 P264L , for example) or a human APP polypeptide 
comprising the Swedish mutation (APP NLh ) via homologous recombination into an endogenous 
genomic site containing the endogenous gene of any rodent cell, including pluripotent, embryo- 
derived stem (ES) cells, can produce a knock-in rodent comprising germ-line chimera as the 
result of fusion between the genetically modified ES cell and the rodent embryos (page 10). 
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However, it is not apparent how such guidance and/or working examples can be 
reasonably extrapolated to all possible rodents, particularly on the basis of applicant's disclosure 
and the doubts expressed in the art of record. At the time the invention was made, the art of 
transgenics including gene targeted modification using ES cell technology was known to be 
unpredictable with respect to the efficacy of incorporation of transgene, levels of expression as a 
result of the incorporation, and the phenotypes expressed as a result of the transgene 
incorporation via homologous recombination in ES cells. Palmiter et al (PNAS 88: 478-482, 
1991) teach that directed expression of any gene to any specific cell type of an animal by using 
established transgenic methodology is theoretically possible by combining the regulatory 
regions(s) of a gene that is expressed in a cell-specific manner with any mRNA-encoding 
structural gene. Palmiter et al, note, however, that not all gene constructs work well; the two 
most common problems are inappropriate expression patterns and failure to achieve adequate 
expression levels (page 478, left column, first paragraph). Wall (Theriogenology 45: 57-68, 
1996) discloses the unpredictability of transgene behavior due to factors such as unidentified 
control elements (during the fusion between ES cell and embryos) and may result in variable 
expression. Whitelaw et al (Transgenic Research 1(1): 3-13, 1991, page 10, columns 1-2, joining 
paragraph) indicates that exogenous DNA, constructs, intron-less constructs or constructs 
containing the introns, do affect variation in gene expression. Palmiter (Ann Rev. Genetics 20: 
465-498, 1986) indicates that variable inappropriate expressions do often occur in transgenic 
founder animal and/or offspring (pages 482 and 483). 

In addition, the prior art and post-filing art replete with references, which indicate that ES 
technology is generally limited to the mouse system at present and that only "putative" ES cells 
exist for other species. See Rulicke et al. (Experimental Physiology 85: 589-601, 2000, page 
2092), who supports this observation. Rulicke et al disclose, "The ES cell technique, although of 
great interest in other model organisms and in livestock species, has been successfully used only 
in mouse so far." Furthermore, the state of the art for chromosomal insertion of DNA into a 
genetically modified animal as exemplified by Bishop (Reprod. Nutr. Dev, 36: 607-618, 1998) 
teaches that: The preferred route to an altered genome is recombination between a transgene and 
homologous resident DNA in totipotent ES cells followed by introduction of the engineered cells 
into the inner cell mass of host blastocysts and germline transmission from the resulting chimera. 
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To date, this approach is available only in mice, because despite a considerable effort, ES cell 
lines with suitable properties have not been established in other species (see page 608). Thus, 
one of ordinary skill in the art would reasonably conclude a significant degree of unpredictability 
to make all possible transgenic rodents, e.g. squirrels, chipmunks, beavers, woodchucks, prairie 
dogs, hamsters, lemmings, voles, porcupines, capybaras, agoutis, chinchilla, as well as many 
species whose common names include the term "rat", reasonably encompassed by the breadth of 
the present claims. 

Although Applicant possesses mice comprising any combination of two of the three 
inventive elements (PS-i™ 4 ^ 2641 ; APp NLh/NLh and Xg2 5 76? see below) wherein said double 
transgenic mice demonstrate a phenotype, the disclosed double transgenic condition cannot be 
reasonably extrapolated to the enormous genus of genetically engineered mice that contain all 
three inventive genetic elements and is heterozygous or homozygous for any one or all three 
inventive genetic elements (the enormous genus of human PS-1 mutations, APP NLh/NLh and 
Tg2576). Thus, it is reasonably unpredictable for one skilled in the art to produce any transgenic 
animal that contains all three inventive genetic elements to exhibit a desired phenotype, based on 
the phenotype of a small subset of double transgenic animals. 



The Existence of Working Examples and The Amount of Direction Provided by the Inventor 

The claims are readable on an enormous genus of gene-targeted rodents heterozygous or 
homozygous for genes encoding human Familial Alzheimer's disease mutations. The 
specification contemplated that the claimed gene-targeted rodent for a presenilin-1 (PS-1) 
mutation, an amyloid precursor protein (APP) transgene having a human FAD Swedish 
mutation, and a knock-in mutation of a "humanized" A-beta nucleotide sequence of the rodent 
APP gene either exhibits the pathology and symptoms of Alzheimer's disease, or can be used in a 
screening assay to screen for in vivo inhibitors and for discovering and testing the efficacy and 
suitability of putative chemicals compounds for their ability to inhibit the formation of A-beta42 
peptides in the brain tissues, other tissues, and body fluids (page 4, lines 18-20; page 5, lines 20- 
22; page 6, lines 1-2; page 7, lines 11-13; page 9, lines 13-25). 

The specification provides working examples showing the making by ES technology and 
cross-breeding of a gene-targeted mouse heterozygous for human presenilin-1 (PS-1) mutation 
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and the APP695Swe mutation, K595N and M596L, said mouse comprising in its genome, a 
DNA sequence encoding a functionally active PS-1 protein comprising the human P264L 
mutation and a DNA sequence encoding a human APP polypeptide having the Swedish APP695 
mutation, wherein the A.beta.42 protein level is elevated relative to the A.beta.42 protein level in 
a wild-type mouse. 

However, the specification does not provide sufficient guidance and/or evidence to 
demonstrate possession of genetically-engineered mice containing all three inventive genetic 
elements (p S -l nP264L/nP264L 5 APp NLh/NLh and Tg25 7 6) that exhibit an i ncrea se of endogenous A- 
beta42 peptides relative to that of wild-type mice and manifest the contemplated properties, e.g., 
Alzheimer's disease phenotypes. All examples in the instant application disclose mice that are 
either heterozygous or homozygous for one or two of the genetic elements, but never containing 
at least one of each of the three inventive genetic elements. As there is no demonstration of 
possession of genetically-engineered mice containing all three inventive genetic elements, it 
follows that there are no disclosures for the creation of triple mutant mice, or generational 
offspring thereof, wherein the generational offspring also comprise at least one of each of the 
three genetic elements (page 13, lines 3-12), and what, if any, phenotype these triple transgenic 
mice manifest. In the absence of the demonstration of a genetically-engineered mouse 
comprising all three inventive genetic elements, and in light of the nature of the mutations and 
their consequent effects on the development of the brain and nervous system tissues, one of 
ordinary skill in the art can reasonably question the de facto viability of the claimed genetically- 
engineered mouse, wherein the mouse comprises at least one of each of the three inventive 
genetic elements and is heterozygous or homozygous for any one or all three inventive genetic 
elements (? S-\ n?26AUnP264L , A PP NLh/NLh and Tg2576). Given that there is no example of a mouse 
comprising at least one of each of the three inventive genetic elements, it also follows that there 
is no disclosure or working example guiding one of ordinary skill in the art how to screen for 
compounds for the ability to decrease in vivo levels of A-beta peptide or for identifying a 
compound for treating Alzheimer's disease, wherein both methods comprise the method step of 
administering a compound to the inventive mouse comprising at least one of each of the three 
inventive genetic elements, that is ps-i nP264L/nP264L 5 AppNUi/Nth and Tg2 576. 
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The Quantity of Any Necessary Experimentation to Make or Use the Invention 

The claims encompass an enormous genus of transgenic rodents comprising modified ES 
cells by using any technology, and the as-filed specification fails to teach the establishment of 
true ES cells for use in the production of any transgenic rodent other than mice. Taken together, 
the current status of transgenic art is such that generating an enormous genus of transgenic 
rodents with a requisite phenotype, e.g., FAD, is neither routine nor predictable, unless proven 
by a working example, let alone a claim that embraces any transgenic rodent other than a mouse 
as claimed. It is not apparent as to how one skilled in the art reasonably correlates, without undue 
experimentation, between the inventive mouse of the instant application and any other transgenic 
rodent, e.g., squirrels, chipmunks, beavers, woodchucks, prairie dogs, hamsters, lemmings, voles, 
porcupines, capybaras, agoutis, chinchilla, particularly in view of the foregoing reasons. 

Furthermore, the specification provides limited guidance on page 5 with regard to 
phenotypic expression of the P264L mutation. The specification indicates that the P264L 
mutation in humans caused an increased amount of amyloid A-beta42 protein, and is involved in 
clinical manifestation of Alzheimer's disease. However, neither the specification nor its 
incorporated references provides any teaching on any biological effect on the amount of murine 
amyloid A-beta42 protein expression or clinical manifestation of Alzheimer's disease in the 
mouse of the invention. Note that incorporation and expression of a human P264L mutant PS1 
encoded construct as a foreign genetic construct into any murine cell which is subsequently used 
for fusion with a murine embryo so a to produce a founder genetically modified mouse does not 
necessarily mean a reasonable predictability of a phenotypic expression in the founder transgenic 
mouse for any detectable phenotype and/or phenotypic offspring thereof. Furthermore, there is 
no evidence either from the specification or from the prior art that a correct introduction via 
homologous recombination of a human mutant P264L PS-1 gene into a mouse having a murine 
genome encoding distinct murine proteins, and having a distinct physiology and chemical 
pathways would generate any phenotype of FAD. 

With respect to the claimed methods, the specification fails to provide sufficient guidance 
and/or assay systems to screen for in vivo inhibitors and for discovering and testing the efficacy 
and suitability of putative chemical compounds for their ability to inhibit the formation, 
presence, and deposition of excessive amounts of A-beta40 or A-beta42 for the treatment of 
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Alzheimer's disease in any tissues obtained from the claimed genetically-engineered mouse, 
wherein the mouse comprises at least one of each of the three inventive genetic elements and is 
heterozygous or homozygous for any one or all three inventive genetic elements (PS- 
jnP264L/nP264L^ ^ppNLh/NLh and 1^2575^ as no specific teachings regarding the existence, viability 
or any phenotype whatsoever, of said inventive mouse are disclosed. As discussed above, it is 
reasonably unpredictable for one skilled in the art to produce any transgenic animal that contains 
all three inventive genetic elements (the enormous genus of human PS-1 mutations, APP NLh/NLh 
and Tg2576), heterozygously, homozygously or combinations thereof, and will exhibit a desired 
phenotype, based on the phenotype of a small subset of double transgenic animals. 

The data presented in the as-filed specification support a conclusion of unpredictability 
and lack of reproducibility. This conclusion coupled with state of the art is consistent with a 
finding of lack of enablement for the practice of what is claimed. Thus, based upon the evidence 
in the record, which demonstrates that there is a reasonable basis for questioning the assertions 
regarding the enablement of the claimed invention, the present claims are properly rejected under 
35 U.S.C. 112, first paragraph. 



6. No claims are allowed. The claims are free of the prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin K. Hill, Ph.D. whose telephone number is 571-272-8036. 
The examiner can normally be reached on Monday through Friday, between 9:00am-6:00pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave T. Nguyen can be reached on 571-272-0731. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 



information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




DAVE TRONG NGUYEN 
SUPERVISORY RATENT EXAMINER 



